II) Publication number: 0 466 503 A1 



@ EUROPEAN PATENT APPUCATION 



@ Application number : 91306342.6 @) Int a." : G03G 7/00, B41 M 3/1 2 



@ Dais Of filing: 12.07.91 


@} Priority : 13.07.90 GB 9015470 
^ 01.10.90 GB 9021274 


(g) inventor : Kairo, Denny Damodar 
1 Marafleld, Lower Eariey 
Reading, RG6 3DZ (GB) 


@ Date of publicatbn of application : 
15.01.92 Bulletin 92/03 

(Sii Designated Contracting States: 

^ AT BE CH DE DK E8 FR GB IT U NL SE 


@ Representative : Wolff, Francis Paul 
Wolff & Lunt 62 Queens Road 
GB-Reading, Beriohira RG1 4BP (GB) 


Applicant: Katro, Denny Damodar 
1 MaraReld, Lower Eariey 
Reading, RG6 3DZ (GB) 





(g) Image transfer process and carrier material therefor. 



@ A flexible sheet image canrier for use in transfening Images to target textile substrates comprises a 
base material, for example limp latsx-impregnated paper, with an extruded polymeric surface layer, and 
a thennoplastic transfer coating thereon that Is separable from the polymeric suriiace under heat and 
pressure when in face to fece contact with the target substrate. The transfer coating, which may be arc 
treated to enhance Its receptivity, receives the image by a xerographic method, and the image canier 
meets photocopier industry standards for copy papers. Transfer coating materials include ionomer 
resins, ethylene-butyl acrylate copolymers and ethylene-vinyl acetate copolymers, which together with 
low density polyethylene are also suitable for the polymeric surface to the paper base canier web. 
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This invention relates fD an imag transfer process and to an image canier material for us in such a pro- 
cess. 

The invention has been devised fbr use In printing textile materials In conjunction with photocopying 
technology. Firstly, an Image Is fbrnied on an Intenmedlate carrier material by xerographic means, and secondly. 

5 the image is physically transfen-ed from the cairier to a target substrate. The canier may simply replace the 
conventional photocopy paper In a commercially avaDable photocopier, which may then fonn a black or coloured 
tPDage on the canier. The Image may be semi-pemnanent oh the carrier, enabling the carrier to be handled with- 
out risk to the Integrity of the image, but permitting transfer to the target substrate under particular conditions. 
The image Is desirably substantially pemnanent once It has been transferred to the target 

10 One of the objects of the invention is to provide economical and versatile means for transferring single 
Images to textile fabrics In a bespoke manner. A particular application Is In printing Images on to tee-shirts^ 

Image transfer processes are known in which an Image Is formed In xerographic toner by a xerographic 
process on a carrier sheet, and then fixed to the sheet, after which the Image-bearing canier sheet Is placed 
in face to face contact with a target substrate of taxtile material, and by the application of heat and pressure 

f 5 the toner image is transferred to the textile substrate. However, the quality of the image transfer step, and the 
durability of the image on the target material after it has been transferred, are often poor. 

According to the invention the Image transfer process comprises providing an iirnage carrier sheets 
prising a flexible web base having a surface layer of polymeric material, and on the said surface layer of the 
base a thennoplastic coating; forming an image in xerographic toner by a xerographic process on the thermop- 

20 . lastic coating on the canier sheet and fbdng the image thereto; placing the Image-bearing carrier sheet in face 
to face contact with a target substrate of textile material; and applying heat and pressure whereby to separate 
the thermoplastic coating from the polymeric surface layer of the web and to transfer It and the toner Image to 
the textQe.substrate. wetting the substrate and flowing Into Intimate contact with the fibres thereof. 

Also in accordance with the Invention, an image canier sheet for use In an Image transfer process, In v^lch 

25 an image In xerographic toner is fomned on the carrier sheet by a xerographic process and fixed thereto and 
thereafter the carrier sheet is placed In face to face contact with a target substrate textile material and the 
toner image transferred thereto under suitable conditions of heat and pressure, comprises a flexible web base 
having a surface layer of polymeric material, and on the said surface layer of the base a thennoplastic coating 
receptive to xerographic toner, the polymeric layer on the base and the themioplaatic coating being selected 

30 so that under the saki conditions of heat and pressure the thermoplastic coating is capable of separating from 
the polymeric layer and transferring the toner image to the textile substrate, wetting the substrate and flowing 
. into Intimate contact with the fibres thereof. 

The Image must be formed on the thermoplastic coating (herein also refened to as a transfer coating) by 
means of a toner medium that can be transfaned to the sub^te with the thermoplastic coating material under 

35 particular conditions of heat and pressure. The toner Is nomially a fusible powder, and may be blade or coloured. 
Normally it would be desired that ttie image should not lose Its integrity during tiie transfer, altiiough no doubt 
interesting effects could be achieved by penmRtlng some irtodtfication of the Image at this stage. 

The Image carrier is used in a xerographic copier in place of tiie usual copy paper, so that the original famage 
scanned by tiie copier is used as tiie basis of a copy In toner fornied on tiie receptive surface of tiie carrier. 

40 The toner is fixed to the coating in the usual manner for the copier, normally by passing the carrier between 
tiie copier's fuser rollers, aeariy tiie conditions of heat and pressure at such fuser rollers must not be those 
conditions of heat and pressure tiiat will cause tiie tiiermoplastic coating to separate from tiie carrier web. 

If tiie copier is provkJed witii optical or electronk: image processing facDIties, it may be possible to adapt 
or manipulate the image before forming it on the can-ier. In particular, text can tie revereed in tiie copier, so 

45 ttiat a second reversal of tiie text In subsequent fece to f^ce printing on to tiie target substrate will restore its 
normal rsadable fonn. 

An Image carrier Intended for recehdng tiie Image by xerographic methods will desirably be fiat and curi 
free, of a weight not more than about 110 g.s.m., and able to withstand tiie temperature and pressure of the 
fiiser rollers. The overall tiilckness and construction of tiie sheet should meet tiie nonns and standards of tiie 
50 copier Industry. 

The tiierhnoplastlc transfer coating on the canier web mi^ separate, from, the pplyrneric surface of tiie web 
under acpeptabie conditions of temperature and pressure; tiiese conditions should not be so extreme as to dariv 
age the iitiage or the target substrate. Suitable temperatures for printing textSe materials are generally not more 
tiian igs^'C, and more usually in the range from 165*»C to 190'»C. The temperature and pressure are typically 
55 applied for between 10 and 15 seconds, but tills will vary according to th actual temperature and pressure 
employ d. the nature of tiie transfer coating, and tiie nature of tiie substrate. The canier web itself will be dis- 
card d after th coating has been transf ned to the substrate and its condition at ttiat tbfn wHIn t be material. 

The transfer coating should be compatible wKh tiie target substrate, to ttie extent tiiat und r tiie conditions 
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Of transfer it will wet the substrata and desirably flow Into intimate contact with the fibres of the substrate In the 
case of textiles (woven or non-woven). It may be ntirety or partially absorbed by the target substrate. 

The prinqipai functions of th thermoplastic transfer coating Include carrying the image-forming medium 
across to the substrate, and bonding itie m^ium to the substrate to fix the inrmge thereon. Desirable properties 
5 include a high melt index, implying good flow properties and low viscosity. 

A preferred thenmoplastic coating comprises an ionomer, which although cross-llnkBd at nomnal ambient 
temperatures becomes plastic at elevated temperatures. Typical ionomers are polymers of ethylene with small 
quantities of co-mononters containing cart)Oxyl groups; since the cross-linking is bnic in character, it Is tem- 
perature dependent and reversible. PrefenBd lonomer resins include those sold under the trade mark Surlyn. 
f 0 Another preferred thenfnopiastic coating comprises an ethylene-lower alkyi carboxytate copolymer. Particu- 
larly prefen^ lower alkyi (up to 5 carbon atoms) carboxylate components are esters of acrylic and methacrylic 
acids; and especially preferred is ethylene-butyl acryiate copoiymer (EB^. The tower alkyi cart>6xylate pro- 
portion may be up to 30%. preferably about 1 5% to 20% in EBA. 

Other thenmoplastic polymere of this, gerieral type that are suitable for coating the canier web and reoelying 
IS the Imagfr4brming medium include eth^ehe-^vlnyl adetats obpdymeis (EV>^. In these, the proportion of vinyl 
acetate is desirably below 22%, and more preferably about 9%. 

Although different coating techniques may be employed, such as melt, solution or emulston coating, the 
thermoplastic coating is preferably applied to the carrier web by an extrusbn process. The coating material is 
rapidly heated, extruded through a die and then immediately laminated to the canier web. Excessive heating 
20 and air contact when hot are desirably kept to a minimum. Typical extrusion temperatures are in the range from 
260"=^C to 300°C. 

It may well be necessary or desirable to surface treat the thenmoplastic coating in order to render it receptive 
to Image^dnrhing nrieidia. Treatment by a oM plasma or glow discharge, or by a hybrid plasma such as a corona 
discharge, or exposure to energetic radlatton from an arc or the like, may be used to promote the wettability 
25 of, and adhesive strength to, the thermoplastic surface. Corona arc treatment is preferred. 

The carrier web has a polymeric surface to which the thenmoplastic transfer coating is applied. The canier 
could be afiexiblei uniform, polymeric sheet material. IHowever, It may with advantege be a composite material, 
comprising a surface layer of polymer on a different base material. The base material can be selected to give 
particular major physical properties such bs weight, dimensional stebility and flexibflity (or stiffness). The 
30 polymeric surface layer can be selected for Its contribution to these qualities, and in addition for Its qualities as 
a release agent under the image transfer conditions, having regard to ite compatibility with, and the nature of, 
the thenmoplastic transfer coating that it carries. 

The canier web preferably comprises a flexible woven or non-woven fibrous material, especially paper, and 
particulariy paper impregnated with latex. Paper with latex saturatbn can be nrade extremely limp so that it will 
35 lie flat against the terget substrate. 

in the case of the composite carrier web, typically of a paper base coated witin a polymeric surface layer, 
die polymeric layer can be applied by the same techniques as described above for the thermoplastic transfer 
coating, and especially by extrusion coating, and within the same temperature range. When coating by extru- 
sion, it is preferred that that ttie polymer layer and the thermoplastic transfer coating be applied in succession, 
40 with just sufficient delay to ensure that the thenmoplastic transfer coating can later be separated from the under- 
lying polymer layer during tiie image transfer process. 

In order to ensure the iaterseparabllltyofthe thenmoplastic transfer coating from tiiecompostte carrierweb 
it may be necessary to select appropriately different materials and/or different application conditions for the 
polymer layer and the thermoplastic transfer coating. Preferably, the polymer layer is of a different material to 
45 ttie ttienmoplastic transfer coating, and they are applied to the web base at different temperatures; in particular, 
tiie themnoplastic transfer coating may be applied to the polymer layer at a higher temperature than the polymer 
layer was applied to ttie web base. 

An altemative mettiod of coating a polymeric layer on to a carrier web is by reller coating. This is particulariy 
useful where the polymer can be applied In solution or dispersion. The coated carrier may then be left to dry, 
5a or oven dried, before tiie thermoplastic transfer coating is applied to it 

The i^iymenc surface may be of the same materials (including ionomers and poiyettiylene-lower alkyi car- 
boxyllc estere such as EBA and EVA) as were Identified above as suiteble fertile thenmoplastic transfer coating, 
altiiough preferably not the same material for each in one and the same composite web canier material. One 
suiteble altemative polymeric surfece material Is low density polyethylene (LDP^. Another is an acrylic lacquer 
55 applied by roller coating the web. 

Table 1 shows suiteble combinations of materials In Image carri r materials according to the invention. 
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Table 1 



Web Base 


Polymeric Surface 


Transfer Coating 


Paper or paper 
Impregnated 
with latex 


Surlyn ionomer 


EBA . 


our-iyn lononicr 




EBA 


Surlyn lonoiiier 


EVA 


Surlyn Ionomer 


LDPE 


Surlyn ionomer 


LDPE 


EBA 


LDPE 


EVA 


Acrylic lacquer 


EVA 



20 

Whether the carrier web Is a simple flexible polymer web carrying the thermoplastic transfer coating directly, 
or a composite of a base material and a polymeric surface layer on which the transfer coating is canied, first 
the image-forming xerographic toner is applied to the transfer coating, and secondly the thermoplastic transfer 
25 coating together with the image fbmried by the toner is transferiBd from the web to the target substrate, with 
separation of the thenmoplastic transfer coating under heat and pressure from polymeric surface of the carrier 
web. 

The invention Is illustrated in the following examples. 
30 Example 1 

A paper web is fed past two laminating extrusion dies spaced a short distance apart on the same side of 
the web. Fixmi the first die a melt of Surlyn ionomer resin is extrudeid at 280*>C or prefsfably TSQ'^O andJaminated 
to the paper at a coating weight between about 7 and 12 g.s.m. to fom the carrier web. From the second die 

35 a melt of ethyiene-vinyl acetate copolymer is extruded at the slightiy higher temperatura of 300^C or preferably 
310*>C to form a thermoplastic coating of about 20 to 30 g.s.m. weight over the Ionomer polymer layer on the 
paper web base. The canier web so formed has a weight of 105 g.s.m. 

The surfiace of the thermoplastic coating Is exposed to a corona arc at an intensity of at least 45 dynes, 
preferably 50 dynes or nriore, to render it receptive to photocopier toner powder, and the image carrier material 

40 so fonmed is then cut into sheets. 

A single sheet of this canier material Is fed Into a Canon colour laser copier (eg model CLC 1 , CLC 200 or 
CLC 500) where it receh^es a full colour image in fused toner powder. The image-bearirig sheet Is then placed 
in face to face contact with a white cotton tee-shirt as the target substrate, against Which it Is pres»M fbr about 
12 seconds at between 1 65*C and 1 9d^C. 

45 On i)bei|n9 o* th^e carrier web it is fognd that the EVA thermoplastic layer has separated cleanly from the 
ionomer reSih layer on the paper base of the composite carri©-, and has been absorbed by the cotton, trans- 
ferring tfie colour toner image and fbdng it to the cotton. The image is substantially unaffected by subsequent 
laundering. 

50 Example 2 

The procedures of Example 1 are repeated In coating a 70 g.s.m. paper base with 10 g.s.m. of Surtyn 
ionomer resin followed by 20 g.s.m. of ethylene-butyl acrylate copolymer (EBA) containing 17% butyl acrylate 
to gh^e an Image carrier of 1 00 g.sin. weight. ±3 g.s.m. 
55 A full colour image is transferred to a white cotton tee-ehirt in the same manner as in Example 1 . It is noted 
that while the sam actual transfer temperature of 187«C, within the gh^en range of 165-190*0, is preferred for 
reasons of consistency, image-bearing EBA coatings can readily be transfenred at temperatures around 20'*C 
lower that those used for EVA based Imag transfer. 
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It is further observed th^ in tlie photocopierp the bnage carrier with an EBA transfer coating shows nh- 
anoed friction properties, particularly with regard to improved registration with the photocopier transfer drum. 
The acetate-free thennoplastic translar coating is less corrosive to coating machinery and in th photocopi r, 
where elevated temperatures are met In terms of durability after repeated laundering, the image transferred 

6 in EBA shows superior life and resistance to cracking. 

By using a paper base with a polymeric surface as the web, to which a thermoplastic coating acting as the 
transfer coating Is applied, as described, much improved separation of the image-bearing layer is achieved, in 
comparison with a transfer coating canied directly by paper. Furthermore, the image carrier as a whole can be 
made of a weight, such as 100 g.s.m., and with other properties, which directly match the specifications of the 

10 xerographic copier industry, with oonrespondihg advantages in tenms of versatfllty and compatibflity with existing 
photocopier equipment 

Example 3 

15 A 70 g.8.n). paper base is coated on one side with an acrylic lacquer by using a web offiset printing method, 
ie using a roller to transfer the lacquer to the paper carrier web. 

The web is allowed to dry and Is set aside for 1 - 2 houra. The lacquer coating weight, after drying, Is 5 - 
6g.s.m. 

The polymer coated web is then given a 20 - 30 g.s.m. coating of EVA. containing 9 - 18% vinyl acetate. 
20 by extrusion. 

The resultant image earner gave dean and substantially penmanent image transfer to cotton textiles under 
conditions similar to those described in Example 1 . 



25 Claims 

1 An Image canrier sheet for use in an image transfer process, in which an image in xerographic toner Is 
fonned on tiie canier sheet by a xerographic process and fixed thereto, and thereafter the carrier sheet 
is placed In face to face contact with a target substrate of textile material and the toner image transfen-ed 

30 thereto under suitable conditions of heat and pressure, characterised in that the said canrier sheet com- 

prises a flexible web base having a surface layer of polymeric material, and on the said surface layer of 
tiie base a themioplastic coating receptive to xerographic toner, the polymeric layer on ttie base and the 
thermoplastic coating being selected so that under ttie said conditions of heat and pressure the thermop- 
lastic coating is capable of separating from tiie polymeric layer and transfenring the toner image to the 

35 - textile substrate, wetting the substrate and flowing Into intimate contact with the fibres ttiereof. 

2. An Image can-ier as claimed in claim 1 wherein the thenmoplastic coating has been surface treated whereby 
to render it receptive to xerographic toner. 

40 3. An image canier as claimed in claim 1 or claim 2 wherein the flexible web is a composite comprising a 
surface layer of polymer on a base material which comprises paper. 

4. An image carrier as claimed in daim 3 wherein the paper is impregnated witti latex. 

45 5. An image canier as daimed in claim 3 or daim 4 wherein the polymeric surface layer of ttie web has been 
applied to tiie base by extrusion coating, and tiie tiiermopiastic coating has been applied to the polymeric 
surface layer by extrusion coating. In succession, at different temperatures, and witii Just sufRdent delay 
to ensure that tiie tiiermopiastic coating is capable of separating from the surface layer of the web as 
aforesaid. 

50 

6. An image carrier as daimed in any one of tiie preceding dalms wherein at least one of tiie tiiermopiastic 
coating and tfie polymeric surface layer of ttie web comprises an ionomer or an etiiylene-lower alkyi car- 
boxylate copolymer. 

55 7. Animag canrier as claimed in claim 6 wh rein ttie ettiylene-lower alkyi cartjoxylate copolymer lean ettiy- 
lene-butyl acryiate copolymer or an ethyiene-vinyl acetate copdymer. 

8. An Image carrier as claimed in any one of the preceding dalms wherein the polymeric surface layer of tiie 
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web oompitees low densBy poVethylene or an acrylic lacquer. 

5 ''"«9«-'««ringcarrier8he9^nfLto^c^rc?^^^ "^8 thereto.- placing the 
heat and pressure whereby to taniAr S^^,? a target substrate of textile material; and applying 

Image cancer ehrZSS TZtf^Z.l!^T characterised In ft^' tS 

the said surftee layer 3^^^ rSXiaste^^^^^ '»'y"«ric material. aTS on 

the thermoplastic Lting on th^ cS^^^X'^ ""^f^^ ^ner is formed on 

polymericsurfacelayeroftheweLuSfteiri^^^ ^^"^^ ^ 
.ageto«.te.es0^te.wet«ngr:^ran^^r^^ 
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